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Studies on the Chemical Constituents of Annona squamosa£ 7£O 
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Abstract£? From the seeds of Annona squamosa L.£-vompounds 1£-2 and 4 were obtained. 
Compounds 2 and 4 are known compounds motrilin£ 2£@nd bullatanocin£" 4£O Based on the spectra 
analysis of IRj MSi tH NMR and ^C NMR£-the structure of compound 1 was elucidated a£” 1£ Gnd 


named 22 — epi — molvizarin. 
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£ bullatanocin£&V] £ bullatacin£€Wl £ bullatalicin££&XIV£—XVI£ squamostatinf€simicin£^ 
neoanoninfAsquamostatin B£—annonacinf—annonacin A£-wnnonastatin pÈ 10 fà ,ö» ef 11 
£ Rupprecht μεε-ή 990£»Fang μες -903 £l ORCONE ,de OléyvÁE neo — annonin B£-neo - 
reticullatacin£-neo — desacetyluvaricin£-desacetyluvaricin£-quamostatin C and D£-quamosinin 
A£-annonsilin A£-bullatacin£-3nnonin I£3£h - cis — and trans — bullatacinone£-annonicins A 
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À ÉOAUEÁE" bullatanocinf 4 £ Œ 
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-6.8Ε-0.4ΕΘ90 NMR£ 8£0174.41£ 5£€451.98£ d£€431.38£ «ΕΘΤΕ.15Ε4ΕΘά Ά- æ 
QJaj dg — 25-89 AUGY» | £'Ó8c 81 ~ 84 t éÉOQUEACAR»à«»- ÁÐ) νμὰ»- NBI »OES 83.36£— 
82.00£, 22 ὃς Ô XXE Ge ARDT ' a&U2 ὃ ΤΗΕ »' £»àc 70.15£-34.24£ d£ x C£GD,3 6 ae 
O03 ,66C»ü£-3c 70.15 μαθδουὺ 3 νζϑμᾶ»- Ναὶ »0465 δ 3.85£" ÒE» 9 6l »OXXÁ δ 5.02ΕΘή Á- 
a4 — ΟΗΕ-΄ Εθουὺξς: QÁVEDU C, £78 ὃς νο δὶ QOUo 70.7 , VWa£-eC»uí 3 νςΘΘΦΩ͂’5 3.60 
αμ £ABAUDY»- μᾶς » Í ] vef δΕ»ὺὶ vg" NBI >Ò G O4 Î »Ε ÁeXEOQ»u£-X Í àÁV; ὃδο»ὺι 
μέ! νο δἵ ABÁUVOUAEACAR»à«»- μλάνα à£-QOOBl δά μὰ; »«6 Æ ὁ xÓ EECEA dd με» 9TTT 1 
μΑΕΙ- MS , 90x RËÊÁ Éy- à nfz 503 1ΑΑ͂Βί NEG ἃ n£z 577£-559£-541£»1 pAQODE» Τ 1a 
UÁEI - MS μᾶκ ΒΟΡΑ; ál 8 πε 720 1AT μάεί NOCEAS 6UAEG/EXG»Ó ἃ n£z 660£7600£—540j £ 
„OÆ ΕΙ - MS ΕῴϑΧΥΑῊ NMRi (8C NMR ΒΑΡΗ Xl - d δε-»-οἱ li 1 μά: Ola 594£2 Ó 
XEVC.HG0;£»009£» Ti 1a μὰ: ÖÓÁÎ 8 720£2 OCEVC, HG0,,i £, 9YÁAUÉ« THF B - -ÀóQ 
AUGKCE/EANVG? αδΕΦΑΛΞΕό/ΕΥΡΕΡ ἄ δε Í va £e € T 1 μλαυβοθνθι: GGONO » οἵ 11 ΑΒ] é 
423 39-405 9-387» 369 
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223E 241 3532-335 3-317 Ἀν 290 


Fig 1. MS fragmentation of 22 — epi — molvizarin 
ἵνα, 22 — 36 — Pel 2 éé imái 


ÁÉ£" molvizarin£Ab£G δί —£" Cortes pE£A991£€E£3EVE 1 οἱ 1b PÄ! H NMRi €^C NMR μα 
ΤΗΕ»: Ανα àóC»ül 744 lAC3Ó »xÓ» NBI »Θξδε 71.3£-74.0£393.37£ 1H£An£63.84£' 1H£^ 
m£O £” 1b£G5c74 .24£ 2C£633.41£ 2H£An £O £” 1 ΕΘ4ν(ομλλεὶ àvá1 1 | OE» GEO? »Í -ᾱ-- 
molvizarin£" 1b£QIÀ C, £ C,,£7€, £ C, HÄ ἀπο 1 B | 2ECEveÍ 3 aÉve-fle 1 Οὐ 2 EE cECEve m 
EACA»à»- - CÁ-NOI MÄ ac 28.58£-29.13£^ , +2 x ΕΣ WÒ? Ve? QR àA C £C, Val 2 ËÕ 
Ενα d μι £ORQ UR 6 ΤΗΕ »: pÁACLEC ZA C£ C5, VàpAEE* E dl uE- É CN UAALÉ« THF 
3 EB E dl μμᾶ» οἳ T T Ες rolloniastatin 1£ ΑΕΕ — hydroxy - 25 — desoxyneorollinicin£" B£GÍ 
membranacin£" C£ Rupprecht et al. £-990£»Fang£-993£ QUAEACAR»à«»- Á-NDI ν΄ ΝΕ »Otfbc 
£? VIC. ¢Cioi €Co9i €C,EDAMÁABEO 016013 83.0£-81.1£-81.0£-83.0£^ A£6983.0.81.08£^ 
80.95£-82.89£ B£683.0£-81.0£-81.1£-83.0£ C£G-EO0AQUAI ἀπο 1 Hi al 8EÓ- È — EÓ- 
È —3à£-/8 THF » AU àÁ-NBI Voc OU 81£d 32 ὰΑ-ΝΘΙ Voc 83£A8 ^oc GÀ? 2£»€9? ÉEO- - * 
— EÓ- - ' — ËÕ 1 EÍ uÅ isodesacetyluvaricin | à | ΛΘ. »Ó3c83.2£-81.8£-81.8£-83.2£—^8c Í 8 
1.4£-448E00.D&Ó- - ' -- EÓ- - ' - 3à11 B uA» οἳ 11 TàO | MÄA oc OÁ? 1 DAE ÉVaÁUE« 
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— dí - RÍ 3 éÁéE 22 — epi — molvizarin£A ΕΒΕ 


41 eii 1 9 1a PÄNMR ΕΥϑΝ 


Table 1 NMR data of 22 — epi — molvizarin£" 1 £Gnd its triacetate£" 1a£O 





Å 1 8c 1 0£3 Hz la δε} Hz 

1 174.41 [3 [3 

2 131.38 [8 [8 

3 33.51 2.546-5.40Ε᾽, -1H£-d£O 2.3—2.55m 

4 70.15 3.85m 5.02 

5 37.59 1.65m 1.57 

6 25.75— 25.86 1.28br.s 1.24 
7-10 29.17--29..94 1.28 1.24 

1 25.75—25.86 1.28 1.24 

12 33.64 1.65m 1.57 
131 422 74.24 3.41m 4.87 
141421 83.36 3.85m 3.98 
151420 28.58 2.01m 1.73—1.92 
161419 29.13 2.01m 1.73—1.92 
171418 82.0 3.85m 3.90 

23 33.64 1.65m 1.57 

24 25.75—25.86 1.28 1.24 
25—29 29.17— 29.94 1.28 1.24 

30 32.11 1.65 1.57 

31 22.88 1.28 1.24 

32 14.30 0.90£ 1£-6.9£0 0.87£ t£ .2£0 

33 151.98 7.23£ d£-0.8£O 7.10£ d£A £0 

34 78.15 5.10£' da£76.8£-0.8£0 5.08m 

35 19.31 1.46£ d£76.8£0 1.39£' d£-7£06 
OAc 2.05£-2.06£-2.07£", -3H£O 

FAN? ;- O 


» 9| 1i ÈÛLAÓÄ MP - S2 Ï α tÈÛLAÒE aq € 1 ΕΕΟΕβΡΟΙ Í 8:  3/&ÓA RFX - 65 B. FTIR 9l 
Í 8 VEO âf i ENMR /EÓADRX - 400 Ε ? pe E A 2 ÒF âT £-CDCI, Í a EÜVÁ; EMS ΑΧΟΆ 
PLATEFORM2 Η ÒR âf i £ 

GÍi NÆ ÉÔ ὅθε £804. 5 kg CÈ» c, É£5 Eee 6ÓROD" wpl áf- áE; C? οἵ 2 qe όνῶΝ 
ὤ É£- OX Gi ΑΝ αλ AL awh Y Èi 1 ££ G ARP ο: OON ye ΕΘΝ Èj ε-ᾶ ρα Gr al ὃ: ὀλέμάμνϑᾶ 1 
—A4£35 1 —3 ONE ,8£ bullatacin£annonin I οί squamostatin C£936 4£-Í bÉ«v438 £95 τισὶ £ 
ΑΕ. ΑΡ): 5/480 g£ èR ÖP 8l ó- Ολβε-νο3ο — 40 »€ QUAIA8.5 g£-Ej 2.5 g OU 18/9 H 
GP al 6£3 EeópAuve eT ii 1£-2 οἱ 3; Ε 

» 9| 1 1£22 — epi - molvizarin£A ΕΘ. H0; £2M = 594£—? x€«1 | | 8£-£Üs£Y + 19.30 


£ MeOH£- 0.064Ε6» - 19.4 £ CHCl;£&€mp 104 ~ 1056 i £IRv 


KBr cm 1£93425 £^ broad £&^ 


2920£33850£4 747£7730 £ sh. £€3650£31467£21322£21204 £21117£3074£3050£4028£^ 


74 ÓE A OG ii DA 22 3 





955£-928£-917£-890£-848£7782£-322; ΒΕ] — MS n£z£ 96£89593£ M + — 1£6577£559£^ 
541£4123£^6.1£6405£ 7.6£6387£ 13.6£6360£ 8.3£6353£ 20.8£6351£ 7.0£6835 
£46.8£6317£ 30.5£6311£3.4£6299£ 5.5£6293£' 10.9£6283£ 100ΕΘΤ5Ε᾽ 4£6265 
£25.8£6247£6.3£6941£'6.5£69223£ 5.5£6219£ 4.0£€441£ 10£&£'H NMR 4 ^C 
NMR ÉyXtvàsí 11Ε 
» 9111 1 pAQODE» Τ 1a * 5 € "OE eÍ ^1 A 1 pAQOGE» Îi 141 ΕΕ] - MS n£z£ % £8720 
ΕΜ £6660£ 0.4£6$00£ 1.3£6540£ 15£6507£ 12£€4189£ 15.8£€447£' 14.6£€437 
£51.3£6429£^16.5£6387£ 8£€377£ 40.8£6369£" 18.5£6359£ 24.4£6317£' 100£6399 
£31.3£6393£ 37.2£0283£' 19.9£6975£'13.2£6265£ 7.9£6323£ 16.8£9205£ 10.6£(& 
H-NMR ΕΛΤΑ 11 £ 
» ο] ΤΙ 2£ A '* AEAnotrilin£-? £€C;; H,O; £2M = 622£H ΡΕ«1] | 8££Ü5£Y + 18.20 
£" MeOH£v 0.054£€mp 49-50 Ὁ i ΕΑ͂Β mp£HRi ΦΗ NMRi (?C NMR 14 MS 9Í A008» Ν) 
Ε΄ i uH NMRi €MS GNO» οἱ T motrilin uA à! ΖΕΥΘΙ à- ûi £ 
38 4£? VÀ EORUEÁE-bullatanocin£44 £6€3; H,O;£4M = 638£H ΡΕ«1| | &£-&Üb£Y + 10.80 
£" MeOH£v 0.023£678 IR£HH NMR£-M?C NMR£MAMS V4/8Q06£» 11 'H NMR£AMS Gl A x 
£'Gu µΕΕ-Ι993ΕΘΕ . apÁ bullatanocin O»ONj £ 
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